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Introduction
elsewhere [36] . qPCR data is expressed as log amount of DNA (picograms of amplified 143 DNA) for each bacterial group per 10 ng of total DNA. Table S3 ). sequences per sample) was used for all diversity analyses. The non-parametric Mann
167
Whitney test was used to compare OTU frequencies between the two treatment groups in 168 QIIME. The non-parametric Adonis and ANOSIM tests were used to investigate whether 169 the grouping of samples was statistically significant using the compare_categories.py script 170 in QIIME. STAMP [39] was used to analyze the PICRUSt data using Welch's t-test and
171
Bonferroni correction. Principal Coordinate Analyses (PCoA) on UniFrac distance metrics 172 were used to compare the samples from each treatment group. Additionally, we performed 173 jackknifing (repeatedly resampling a subset of the available data from each sample) to 174 measure the robustness of the clusters. An alpha of 0.05 was used to reject null hypotheses.
175
Proteomics data were analyzed with Welch approximate t-tests using MeV 4.9.0- to select the most important proteins/metabolites. Only proteins/metabolites that were 186 significant (p < 0.05) between experimental groups were used to build the final PLS-DA 187 model using Unscrambler 9.6 (CAMO A/S, Trondheim, Norway). Spearman's correlations 188 matrices featuring variables identified as significant (p < 0.05), were performed using R 189 studio 3.4.0.
190
A C C E P T E D
Results
191
Two animals from the supplemented group died for reasons unrelated to the study and all (Fig. 2) .
224
Overall these results show that raspberry supplementation is associated with a distinctive 225 fecal bacterial composition characterized by more Lachnospiraceae and less of other 226 bacterial groups.
227
Alpha diversity
228
We calculated several indices of alpha diversity to investigate whether raspberry 229 supplementation was associated with a difference in the number of OTUs or the OTU 230 diversity in feces. Interestingly, and despite the observed differences in several bacterial 231 groups (e.g. Lachnospiraceae) and community microbial composition (see "Beta diversity" 232 below) there was no significant difference in the number of OTUs at the "species" level, the (Fig. 4) . Interestingly, beta diversity analyses on the full OTU 253 tables (without removing low abundant OTUs) also revealed significant differences in the 254 composition of microbial communities, thus showing that the observed differences were not 255 biased by the absence of low abundant taxa.
256
Prediction of functional profiles using PICRUSt
257
PICRUSt was used to predict the functional profiles in the fecal microbiota. In this study,
258
we detected a high number of predictive functional features mostly associated with 259 membrane transporters, DNA repair and recombination proteins. After adjustment for False found to be higher in control mice compared to supplemented mice and this difference 262 almost reached significance (p = 0.06 and p = 0.08 respectively). [43] and that in this study was more prevalent in the supplemented mice (Table   273 3), did not yield any difference in the predicted profile between the groups.
qPCR analyses
275
Prevotella (p = 0.0632) and the entire family Ruminococcaceae (p = 0.0001) were found to 276 be lower in control mice, while B. bifidum (p = 0.0011) was lower in supplemented mice.
277
All other groups that were analyzed using qPCR did not show any significant difference.
278
Please note that Prevotella and Bifidobacterium were not found in sequencing and Table S4 ).
290
Proteomic profiles in feces 291
Results identified 1019 proteins expressed by the microbiota in raspberry and control (Table S5) . Out of the 25 metabolites, 24 were present in higher relative concentrations in 
Discussion
317
The gut microbiota is often in symbiosis with the host to ensure mutual survival but this even from the same taxa, thus reflecting the well-known variability at the strain level). It is 348 also important to point out that the results of alpha metrics were unexpected based on the 349 differences in several abundant taxa. We speculate that the higher and lower abundance of 350 certain OTUs (even within the same taxonomic group, see Table 3 ) contributed to the 351 overall similar abundance in terms of OTU types and numbers. Other bacterial groups were found to be lower in supplemented mice such as Lactobacillus, 354 Odoribacter, some unknown groups of Bacteroidales and Enterobacteriaceae, as well as the 355 A C C E P T E D S24-7 family (also classified within the Bacteroidales). Importantly, the lower abundance 356 of these groups was not associated with negative side effects in the obese mice. The group 357 S24-7 was also found to be lower in mice fed with a high-fat diet [51] in the degradation of specific carbohydrates (plant, host and α-glucan) [55] . Given the fiber 365 contents in raspberry, and the evidence that fiber consumption may lead to more S24-7
366
[36], in this study it remains to be explored the reasons why raspberry would be associated 367 with lower S24-7. In the future, we expect to see more evidence about the role of this group 368 in gut health and disease. (Supplementary Fig. S3 ). In general, our 397 results might lead to develop the necessary efforts to perform omics studies to be able to 398 integrate data needed to uncover the host pathways that can be modulated by dietary 399 supplementation with raspberry.
401
This study is not exempt of pitfalls and it is important to discuss them to guide future 402 efforts to study the effect of dietary interventions on the obese microbiota. For instance, In conclusion, this study shows that supplementation with raspberry extracts is associated 420 with significant changes in the fecal microbiota of obese diabetic mice. Further 421 investigations are needed and ongoing to study whether these changes are relevant to the 422 treatment of weight disorders in human or veterinary medicine.
403
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The authors would like to express our deepest gratitude to the QIIME and PICRUSt Help two groups. Groups that do not denote a specific genus (e.g. Clostridiales) imply that the 624 taxonomy assignment could not reach the genus level due to 16S rDNA dissimilarity.
625
Please note that Lachnospiraceae was the only group that as a whole was found to be 626 statistically higher in the supplemented group (see main text for more details). The sample RT25 from the raspberry group, which did not cluster together with the rest of 642 the samples from the raspberry group here, had the lowest abundance of Clostridiales and A, stacked bar charts for the control group. B, stacked bar charts for the raspberry supplemented group. C, box plots for the three more abundant phyla (Firmicutes, Bacteroidetes and Proteobacteria). There was no statistically significant difference in the abundance of any phylum between the treatment groups (see main text for more details).
A C C E P T E D Fig. 2 . Bacterial composition of all samples at the genus level.
A, stacked bar charts for the control group. B, stacked bar charts for the raspberry supplemented group. An asterisk (*) denotes statistical significance difference between the two groups. Groups that do not denote a specific genus (e.g. Clostridiales) imply that the taxonomy assignment could not reach the genus level due to 16S rDNA dissimilarity. Please note that Lachnospiraceae was the only group that as a whole was found to be statistically higher in the supplemented group (see main text for more details).
A C C E P T E D A, weighted UniFrac distances. B, unweighted UniFrac distances. The ANOSIM R statistic was 0.42 for weighted and 0.62 for unweighted, suggesting that the clustering of samples is stronger when only considering the phylogenetic relationship among the sequences (unweighted UniFrac, B panel). On the other hand, more variation was explained by the grouping using weighted (17%) compared to the variation explained using the unweighted (10%) accordingly to the Adonis test.
A C C E P T E D Fig. 4 . Jackknifed UPGMA clustering of samples using the weighted UniFrac distance matrix.
RC: control group, RT: raspberry group. Jackknifing was performed using information from 10,000 sequences in each jackknifed subset. Colors represent different jackknife support: red (three dots) for 75-100% support, yellow (two dots) for 50-75%, and green (one dot) for 25-50%. The sample RT25 from the raspberry group, which did not cluster together with the rest of the samples from the raspberry group here, had the lowest abundance of Clostridiales and the highest abundance of Bacteroides (see Fig. 2 ). The bar represents community dissimilarity. A C C E P T E D 
